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by periodically polling the infusion apparatus 2514, or slave,
for information. In the exemplary embodiment, only when
the slave is polled, the slave may send signals to the control
unit 2522 only when the slave is polled. However, in other
embodiments, the slave may send signals before being
polled. Signals sent by way of this system may include, but
are not limited to, control, alarm, status, patient treatment
profile, treatment logs, channel selection and negotiation,
handshaking, encryption, and check-sum. In some embodi-
ments, transmission through the SRR antenna 2508 may also
be halted during certain infusion operations as an added
precaution against electrical disruption of administration of
insulin to the patient.

[0893] In the exemplary embodiment, the SRR antenna
2508 may be coupled to electrical source circuitry via one or
more pins 2516 on a transmission line 2512. In various other
embodiments a transmission line may comprise a wire, pairs
of wire, or other controlled impedance methods providing a
channel by which the SRR antenna 2508 is able to resonate
at a certain frequency. The transmission line 2512 may
reside on the surface of the substrate base 2500 and may be
composed of the same material as the SRR antenna 2508,
such as gold-plated copper. Additionally, a ground plane
may be attached to the surface of the substrate base opposite
the transmission line 2512.

[0894] The electrical circuitry coupled to the SRR antenna
2508 may apply an RF signal to the end of the transmission
line 2512 nearest the circuitry, creating an electromagnetic
field throughout, and propagating from, the SRR antenna
2508. The electrical circuitry coupled to the SRR antenna
2508 facilitates resonance at a predetermined frequency,
such as 2.4 GHz. Preferably, transmission line 2512 and
SRR antenna 2508 both have impedances of 50 Ohms to
simplify circuit simulation and characterization. However,
in other various embodiments, the transmission line and split
ring resonator antenna may have other impendence values,
or a different resonating frequency.

[0895] Referring to FIG. 129, a signal processing compo-
nent(s) 2518, such as, a filter, amplifier, or switch, may be
integrated into the transmission line 2512, or at some point
between the signal source connection pins 2516 and the SRR
antenna 2508. In the exemplary embodiment, the signal
processing component 2518 is a band-pass filter to facilitate
desired signal processing, such as, allowing only the exem-
plary frequency to be transmitted to the antenna, and reject-
ing frequencies outside that range. In the exemplary embodi-
ment, a Combline band-pass filter 2518 may be included in
the transmission line 2512 between the antenna and the
signal source. However in other embodiments, any other
signal processing device, for example, but not limited to,
filters, amplifiers, or any other signal processing devices
known in the art.

[0896] In various embodiments, a SRR antenna 2508 may
be composed of metallic bodies capable of resonating on a
flexible or rigid substrate. As shown in FIG. 128 and FIG. 3,
the exemplary embodiment incorporates a curved SRR
antenna on a flexible Polyimide substrate 2520. Polyimide
may be the exemplary material because it tends to be more
flexible than alternative substrates. This configuration may
allow for simplified integration into circular-shaped devices
(such as a wirelessly controlled medical infusion apparatus
2514), devices with irregular-shaped external housing, or
devices in which saving space is paramount.
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[0897] In various embodiments, both control unit 2522
and base unit 2514 may incorporate a split SRR antenna
2508. This configuration may prove beneficial where the
control unit is meant to be handheld, in close proximity to
human skin, or is likely to be in close proximity to a varying
number of materials with varying dielectric constants.
[0898] In various other embodiments, a SRR antenna 2508
may be integrated into a human or animal limb replacement.
As prosthetic limbs are becoming more sophisticated the
electrical systems developed to control and simulate muscle
movements require much more wiring and data transfer
among subsystems. Wireless data transfer within a pros-
thetic limb may reduce weight through reduced physical
wiring, conserve space, and allow greater freedom of move-
ment. However, common antennas in such a system may be
susceptible to dielectric loading. Similar to the previously
mentioned benefits of integrating a SRR antenna 2508 into
a wirelessly controlled medical infusion apparatus, a pros-
thetic limb, such as a robotic arm, may also come into
contact with human skin or other dielectric materials and
benefit from the reduction of electrical disturbances associ-
ated with such an antenna. In other various embodiments,
the SRR antenna 2508 may be integrated into any device
comprised of the electrical components capable of powering
and transmitting/receiving data to an antenna and suscep-
tible to electrical disturbances associated with proximity to
dielectric materials.

[0899] In various embodiments, a SRR antenna 2508 may
be integrated into a configuration of medical components in
which one or more implantable medical devices, operating
within the human body, communicate wirelessly to a hand-
held, body-mounted, or remote control unit. In certain
embodiments, both body-mounted and in-body wireless
devices may utilize a SRR antenna 2508 for wireless com-
munication. Additionally, one or more of the components
utilizing a SRR antenna 2508 may be completely surrounded
by human skin, tissue or other dielectric material. By way of
example, such a configuration may be used in conjunction
with a heart monitoring/control system where stability and
consistency of wireless data transmission are of fundamental
concern.

[0900] Invarious other embodiments, a SRR antenna 2508
may be integrated into the embodiments of the infusion
pump assembly. Configuration of medical components in
which one or more electrical sensors positioned on, or
attached to, the human body wirelessly communicate to a
remote transceiving unit. By way of example, a plurality of
electrodes positioned on the body may be coupled to a
wireless unit employing a SRR antenna 2508 for wireless
transmission to a remotely located -electrocardiogram
machine. By way of further example, a wireless temperature
sensor in contact with human skin may employ SRR antenna
2508 for wireless communication to a controller unit for
temperature regulation of the room in which the sensor
resides.

[0901] While the principles of the invention have been
described herein, it is to be understood by those skilled in the
art that this description is made only by way of example and
not as a limitation as to the scope of the invention. Other
embodiments are contemplated within the scope of the
present invention in addition to the exemplary embodiments
shown and described herein. Modifications and substitutions
by one of ordinary skill in the art are considered to be within
the scope of the present invention.



